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The NASA STI Program Office . . . in Profile

Since its founding, NASA has been dedicated
to the advancement of aeronautics and space
science. The NASA Scientific and Technical
Information (STI) Program Office plays a key
part in helping NASA maintain this important
role.

The NASA STI Program Office is operated by
Langley Research Centéhne lead center for
NASA’s scientific and technical information.
The NASA STI Program Gite provides access
to the NASA STI Database, thedast collection
of aeronautical and space science STl in the
world. The Program Office is also NASAs
institutional mechanism for disseminating the

results of its research and development activities.

These results are published by NASA in the
NASA STI Report Series, which includes the
following report types:

e TECHNICAL PUBLICATION. Reports of
completed research or a major significant
phase of research that present the results of
NASA programs and include extensive data or
theoretical analysis. Includes compilations of
significant scientific and technical data and
information deemed to be of continuing
reference value. NASA's counterpart of peer-
reviewed formal professional papers but has
less stringent limitations on manuscript length
and extent of graphic presentations.

e TECHNICAL MEMORANDUM. Scientific
and technical findings that are preliminary or
of specialized interest, e.g., quick release
reports, working papers, and bibliographies
that contain minimal annotation. Does not
contain extensive analysis.

» CONTRACTOR REPOR. Scientific and
technical findings by NASA-sponsored
contractors and grantees.

* CONFERENCE PUBLICATION. Collected
papers from scientific and technical
conferences, symposia, seminars, or other
meetings sponsored or cosponsored by NASA.

e SPECIAL PUBLICATION. Scientific,
technical, or historical information from
NASA programs, projects, and missions,
often concerned with subjects having
substantial public interest.

e TECHNICAL TRANSLATION.
English-language translations of foreign
scientific and technical material pertinent to
NASA's mission.

Specialized services that complement the STI
Program Office’s diverse offerings include
creating custom thesauri, building customized
databases, ganizing and publishing research
results . . . even providing videos.

For more information about the NASA STI
Program Office, see the following:

* Access the NASA STI Program Home Page at
http://www.sti.nasa.gov

» E-mail your question via the Internet to
help@sti.nasa.gov

e Fax your question to the NASA STI Help Desk
at (301) 621-0134

e Telephone the NASA STI Help Desk at
(301) 621-0390

e Write to:
NASA STI Help Desk
NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320



Introduction

This supplemental issue éferospace Medicine and Biology, A Continuing Bibliography with
IndexegNASA/SP—1999-701) lists reports, articles, and other documents recently announced in
the NASA STI Database.

In its subject coveragéerospace Medicine and Biologyncentrates on the biological, physiotogi

cal, psychological, and environmentafeadts to which humanare subjected during and following
simulatedor actual flight in the Earte’atmosphere or in interplanetary space. References describing
similar effects on biological @anisms of lower order are also included. Such related topics as sani
tary problems, pharmacologgoxicology safety and survival, life support systems, exobiglagy
personnel factors receive appropriate attention. Applied research receives the most emphasis, but
references to fundamental studies and theoretical principles related to experimental development
also qualify for inclusion.

Each entry in the publication consists of a standard bibliographic citation accompanied, in most
cases, by an abstract.

The NASA CASI price code tableddresses of ganizations, and document availability informa
tion are included before the abstract section.

Two indexes—subject and author are included after the abstract section.



SCAN Goes Electronic!

If you have electronic mail or if you can access the Internet, you can view biweekly isS@GSNf
from your desktop absolutely free!

Electronic SCANakes advantage of computer technology to inform you of the latest worldwide,
aerospace-related, scientific and technical information that has been published.

No more waiting while the paper copy is printed and mailed to you.cdn viewElectronic SCAN
thesame day it is released—up to 18pics to browse at your leisure. When you locate a publication
of interest, you can print the announcemenu ¥an also go back tbeElectronic SCANhome page
and follow the ordering instructions to quickly receive the full document.

Startyour access t&lectronic SCANoday Over 1,000 announcements of neports, books, cen
ference proceedings, journal articles...and more—available to your computer every two weeks.

For Internet access B-SCAN useany of the
Timely ‘ple following addresses:

Fle’c1 lete http://www.sti.nasa.gov
CcomP REE' ftp.sti.nasa.gov

F gopher.sti.nasa.gov
To receive a free subscription, send e-mail for complete information about the service first. Enter
scan@sti.nasa.gown the address line. Leave the subject and message areas blank and send. You
will receive a reply in minutes.

Then simply determine the SCAN topics you wish to receive and send a second e-mail to
listserv@sti.nasa.govlLeave the subject line blank and enter a subscribe command, denoting which
topic you want and your name in the message area, formatted as follows:

Subscribe SCAN-02-01 Jane Doe

For additional information, e-mail a messagaeétp@sti.nasa.goyv
Phone: (301) 621-0390

Fax: (301) 621-0134

Write:  NASA STI Help Desk
NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320

Looking just for Aerospace Medicine and Biologgports?

Although hard copy distribution has been discontinued, you can

still receive these vital announcements through ¥y o&CAN /Vehl

subscription. JusSubscribe SCAN-AEROMED Jane Doe Fedl‘

in the message area of your e-mailligtserv@sti.nasa.gov lll‘e./
SCapy o



Table of Contents

Records are arranged in categories 51 through 55, the Life Sciences diviSithRbSelecting a
category will link you to the collection of records cited in this issue pertaining to that category.

51 Life Sciences (General) 1

52  Aerospace Medicine 4
Includesphysiological factors; biological fefcts of radiation; and ffcts ofweightlessness
on man and animals.

53 Behavioral Sciences 7
Includespsychological factors; individual and group behavior; crew training and evaluation;
and psychiatric research.

54 Man/System Technology and Life Support 8
Includes human engineering; biotechnology; and space suits and protective clothing.

55 Space Biology N.A.
Includes exobiology; planetary biology; and extraterrestrial life.

Indexes

Two indexes are availableoM may use the find command under the tools menu while viewing the
PDF file for direct matclsearching on any text stringolY may also view the indexes provided, for
searching oINASA Thesaurusubject terms and author names.

Subject Term Index ST-1

Author Index PA-1
Selecting an index above will link you to that comprehensive listing.

Document Avallability

SelectAvailability Info for important information about NASA Scientific andchnical Infor
mation (STI) Program Office products and services, including registration with the NASA Center
for AeroSpace Informatio(CASI) for access to the NASA CASI TRSeChnical Report Server),

and availability and pricing information for cited documents.
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Document Availability Information

The mission of the NASA Scientifiand echnical (STI) Program @¢e is to quickly efficiently,
andcost-efectively provide the NASA community with desktop access to STI produced by NASA
and the world’s aerospace industry and academia. In addition, we will provide the aerospace
industry, academia, and the taxpayer access to the intellectual scientific and technical output and
achievements of NASA.

Eligibility and Registration for NASA STI Products and Services

The NASA STI Program dérs a wide variety of products and services to achieve its missomn. Y
affiliation with NASA determines the level and type of services provided by the NASA STI
Program.To assure that appropriate level of services are provided, NASA STI users are requested to
registeratthe NASA Center for AeroSpace Information (CASI). Please contact NASA CASI in one
of the following ways:

E-mail:  help@sti.nasa.gov

Fax: 301-621-0134
Phone:  301-621-0390
Mail: ATTN: Registration Services

NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320

Limited Reproducibility

In the database citations, a note of limited reproducibility appears if there are factors affecting the
reproducibilityof more than 20 percent of the document. These factors include faint or broken type,

color photographs, black and white photographs, foldouts, dot matrix print, or some other factor that
limits the reproducibility of the document. This notation also appears on the microfiche header.

NASA Patents and Patent Applications

Patentsaand patent applications owned by NASA are announced in the STI Database. Printed copies
of patents (which are not microfiched) are available for purchase from the U.S. Patent and
Trademark Office.

When ordering patents, the U.S. Patent Number should be used, and payment must be remitted in
advanceby money order or check payable to the Commissioner of Patentsadehiarks. Prepaid
purchase coupons for ordering are also available from the U.S. Patent and Trademark Office.



NASA patent application specifications are sold in both paper copy and microfiche by the NASA
Center for AeroSpace Information (CASI). The document ID number should be used in ordering
either paper copy or microfiche from CASI.

The patents and patent applications announced in the STI Database are owned by NASA and are
availablefor royalty-free licensing. Requests for licensing teemd further information should be
addressed to:

National Aeronautics and Space Administration

Associate General Counsel for Intellectual Property

Code GP

Washington, DC 20546-0001

Sources for Documents

One or more sources from which a document announced in the STI Database is available to the
publicis ordinarily given on the last lingf the citation. The most commonly indicated sources and
their acronyms or abbreviations are listed below, with an Addresses of Organizations list near the
backof thissection. If the publication is available from a source other than those listed, the publisher
andhis address will be displayed on the availability line or in combination with the corporate source.

Avail: NASA CASI. Sold by the NASA Center for AeroSpace Information. Prices for hard copy
(HC) andmicrofiche (MF) are indicated by a price code following the letters HC or MF in
the citation. Current values are given in lh&SA CASI Price Code dblenearthe end of
this section.

Note on Odering Documents: Whendgring publications fsim NASA CASI, use the documenhlbnber
or other eport numberlt is also advisable to cite the title and other bibliographic identification.

Avail:  SOD (or GPO). Sold by the Superintendent of Documents, U.S. Government Printing
Office, in hard copy.

Avail: BLL (formerly NLL): British Library Lending Division, Boston Spaeitierby Yorkshire,
England. Photocopies available from thiganization at the price shown. (If none is given,
inquiry should be addressed to the BLL.)

Avail: DOE Depository Libraries. Organizations in U.S. cities and abroad that maintain
collections of Department of Energy reports, usually in microfiche form, are listed in
Energy Research Abstracts. Services available from the DOE and its depositories are
described in a bookleDOE Technical Information Center—Its Functions and Services
(TID-4660), which may be obtained without clgarfrom the DOE &chnical Information
Center.

Avail: ESDU. Pricing information on specific data, computer programs, and details on ESDU
International topic categories can be obtained from ESDU International.

Avail: Fachinformationszentrum Karlsruhe. Gesellschaft fir wissenschaftlich-technische
Information mbH 76344 Eggenstein-Leopoldshafen, Germany.



Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

HMSO. Publications of Her Majesty’Stationery (ice are sold in the U.S. lgendragon
House, Inc. (PHI), Redwood City, CA. The U.S. price (including a service and mailing
charge) is given, or a conversion table may be obtained from PHI.

Issuing Activity, or Corporate Author, or no indication of availability. Inquiries as to the
availability of these documents should be addressed to the organization shown in the
citation as the corporate author of the document.

NASA Public Document Rooms. Documentsisgicated may be examined at or purchased
from the National Aeronautics and Space Administration (JBD-4), Public Documents
Room(Room 1H23), Vashington, DC 20546-0001, or public docummams located at
NASA installations, and the NASA Pasadena Office at the Jet Propulsion Laboratory.

NTIS. Sold by the Nationaldchnical Information Service. Initially distributed microfiche
under the NTIS SRIM (Selected Research in Microfiche) are available. For information
concerning this service, consult the NTIS Subscription Section, Springfield, VA 22161.

Univ. Microfilms. Documents so indicated are dissertations selected from Dissertation
Abstractsand are sold by University Microfilms as xerographic copy (HC) and microfilm.
All requests should cite the author and the Order Number as they appear in the citation.

US Patent and fademark Ciice. Sold by Commissioner of Patents amddemarks, U.S.
Patent and Trademark Office, at the standard price of $1.50 each, postage free.

(US Sales Only). These foreign documents are available to users within the Shaites!

from the National Technical Information Service (NTIS). They are available to users
outside the United States through the International Nuclear Information Service (INIS)
representative in their country, or by applying directly to the issuing organization.

USGS. Originals of many reports from the U.S. Geological Survey, which may contain
color illustrations, or otherwise may not have the quality of illustrations preserved in the
microficheor facsimile reproduction, may be examined by the public at the libraries of the
USGSfield offices whose addresses are listed on the Addressegahi@ations page. The
librariesmay be queried concerning the availability of specific documents ambsiséle
utilization of local copying services, such as color reproduction.



Addresses of Organizations

British Library Lending Division
Boston Spa, Wetherby, Yorkshire
England

Commissioner of Patents and Trademarks
U.S. Patent and Trademark Office
Washington, DC 20231

Department of Energy
Technical Information Center
P.O. Box 62

Oak Ridge, TN 37830

European Space Agency—

Information Retrieval Service ESRIN
Via Galileo Galilei
00044 Frascati (Rome) Italy

ESDU International
27 Corsham Street
London
N1 6UA
England

Fachinformationszentrum Karlsruhe
Gesellschaft fur wissenschaftlich—technische
Information mbH

76344 Eggenstein—Leopoldshafen, Germany

Her Majestys Stationery Office
P.O. Box 569, S.E. 1
London, England

NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320

(NASA STI Lead Center)
National Aeronautics and Space Administration

Scientific and Technical Information Program Office

Langley Research Center — MS157
Hampton, VA 23681

National Technical Information Service
5285 Port Royal Road
Springfield, VA 22161

Pendragon House, Inc.
899 Broadway Avenue
Redwood CityCA 94063

Superintendent of Documents
U.S. Government Printing Office
Washington, DC 20402

University Microfilms
A Xerox Company
300 North Zeeb Road
Ann Arbor, Ml 48106

University Microfilms, Ltd.
Tylers Green
London, England

U.S. Geological Survey Library National Center
MS 950

12201 Sunrise Valley Drive

Reston, YA 22092

U.S. Geological Survey Library
2255 North Gemini Drive
Flagstaff, AZ 86001

U.S. Geological Survey
345 Middlefield Road
Menlo Park, CA 94025

U.S. Geological Survey Library
Box 25046
Denver Federal Center, MS914
Denver, CO 80225



NASA CASI Price Code Table

(Effective July 1, 1998)

U.S., Canada, U.S., Canada,

Code & Mexico Foreign Code & Mexico Foreign
AOl....... $8.00 ...... $ 16.00 EO1 ..... $101.00 ...... $202.00
AO2........ 12.00 ........ 24.00 EO2 ...... 10950 ....... 219.00
AO3........ 23.00 ........ 46.00 EO3 ...... 11950 ....... 238.00
AO4........ 2550 ........ 51.00 EO4 ...... 12850 ....... 257.00
AO5........ 27.00 ........ 54.00 EO5 ...... 138.00 ....... 276.00
AO6........ 2950 ........ 59.00 EO6 ...... 146.50 ....... 293.00
AO7 ........ 33.00 ........ 66.00 EO7 ...... 156.00 ....... 312.00
AO8........ 36.00 ........ 72.00 EO8 ...... 16550 ....... 331.00
A09........ 41.00 ........ 82.00 EO9 ...... 17400 ....... 348.00
Al0........ 4400 ........ 88.00 E10 ...... 18350 ....... 367.00
All........ 47.00 ........ 94.00 E11 ...... 193.00 ....... 386.00
Al2........ 51.00 ....... 102.00 E12 ...... 201.00........ 402.00
Al3........ 5400 ....... 108.00 E13 ...... 21050 ........ 421.00
Ald........ 56.00 ....... 112.00 E14 ...... 220.00........ 440.00
Al5........ 58.00 ....... 116.00 E15 ...... 22950 ........ 459.00
Al6........ 60.00 ....... 120.00 E16 ...... 238.00........ 476.00
Al7 ........ 62.00 ....... 124.00 E17 ...... 24750 ........ 495.00
Al8........ 6550 ....... 131.00 E18 ...... 257.00........ 514.00
Al9........ 6750 ....... 135.00 E19 ...... 26550 ........ 531.00
A20........ 69.50 ....... 139.00 E20 ...... 275.00 ........ 550.00
A21........ 7150 ....... 143.00 E21 ...... 28450 ........ 569.00
A22........ 77.00 ....... 154.00 E22 ...... 293.00........ 586.00
A23........ 79.00 ....... 158.00 E23 ...... 30250........ 605.00
A24 ........ 81.00 ....... 162.00 E24 ...... 312.00........ 624.00
A25........ 83.00 ....... 166.00 @ntad NASA CASI
A99 ®ntad NASA CASI

Payment Options

All orders must be prepaid unless you are registered for invoicing or have a deposit account with the NASA CASI.
Paymentan be made by VISA, MasterCard, American Express, or Bi@dub credit card. Checks or money orders
must be in U.S. currency and made payable to “NASA Center for AeroSpace Informatioagister please request
aregistration form through the NASA STI Help Desk at the numbers or addresses below

Handling fee per item is $1.50 domestic delivery to any location in the United States and $9.00 foreign delivery to
CanadaMexico, and other foreign locationsidéo orders incur an additional $2.00 handling fee per title.

Thefee for shipping the safest and fastest way via Federal Express is in addition to the regular handling fee explained
above—$5.00 domestic per item, $27.00 foreign for the first 1-3 items, $9.00 for each additional item.

Return Policy

The NASA Center for AeroSpace Information will replace or make full refund on items you have requestédvewe
madean error in your ordeif theitem is defective, or if it was received in damaged condition, and you contact CASI
within 30 days of your original request.

NASA Center for AeroSpace Information E-mail: help@sti.nasa.gov
7121 Standard Drive Fax: (301) 621-0134
Hanover MD 21076-1320 Phone: (301) 621-0390

Rev. 7/98



Federal Depository Library Program

In order to provide the general public with greater access to U.S. Government publi€tiogess
establishedhe Federal Depository LibraBrogram under the Government Printindicaf (GPO),

with 53 regional depositories responsible germanent retention of material, inrtdarary loan, and
reference services. At least one copy of nearly every NASA and NASA-sponsored publication,
eitherin printed or microfiche format, is received and retained by the 53 reglepaskitories. A list

of theFederal Regional Depository Libraries, arranged alphabetically by state, appears at the very
end of this section. These libraries are not sales outlets. A local library can contact a regional
depository to help locate specific reports, or direct contact may be made by an individual.

Public Collection of NASA Documents

An extensive collection of NASA and NASA-sponsored publications is maintained by the British
Library Lending Division, Boston Spa, &herby Yorkshire, England for public access. The British
Library Lending Division also has available many of the non-NASA publications cited in the STI
Database. European requesters may purchase facsimile copy or microfiche of NASA and
NASA-sponsored documents FlZ—Fachinformation Karlsruhe—Bibliographic Service, D-76344
Eggenstein-Leopoldshafen, Germany and TIB-Technische Informationsbibliothek, P.O. Box
60 80, D-30080 Hannover, Germany.

Submitting Documents

All users of this abstract service argadt to forward reports to be considered for announcement in
the STI Database. This will aid NASA in its efforts to provide the fullest possible coverage of all
scientific and technical publications that might support aeronautics and space research and
development. If you have prepared relevant reports (other than those you will transmit to NASA,
DOD, or DOE through the usual contract- or grant-reporting channels), please send them for
consideration to:

ATTN: Acquisitions Specialist

NASA Center for AeroSpace Information

7121 Standard Drive

Hanover, MD 21076-1320.

Reprints of journal articles, book chapters, and conference papers are also welcome.

You may specify a particular source to be included in a report announcement if you wish; otherwise
the report will be placed on a public sale at the NASA Center for AeroSpace Information.
Copyrighted publications will be announced but not distributed or sold.



ALABAMA

AUBURN UNIV. AT MONTGOMERY
LIBRARY

Documents Dept.

7300 University Dr.

Montgomery, AL 36117-3596

(205) 244-3650 Fax: (205) 244-0678

UNIV. OF ALABAMA

Amelia Gayle Gorgas Library

Govt. Documents

P.O. Box 870266

Tuscaloosa, AL 35487-0266

(205) 348-6046 Fax: (205) 348-0760

ARIZONA

DEPT. OF LIBRARY, ARCHIVES,
AND PUBLIC RECORDS

Research Division

Third Floor, State Capitol

1700 West Washington

Phoenix, AZ 85007

(602) 542-3701 Fax: (602) 542-4400

ARKANSAS

ARKANSAS STATE LIBRARY

State Library Service Section
Documents Service Section

One Capitol Mall

Little Rock, AR 72201-1014

(501) 682-2053 Fax: (501) 682-1529

CALIFORNIA

CALIFORNIA STATE LIBRARY

Govt. Publications Section

P.O. Box 942837 — 914 Capitol Mall
Sacramento, CA 94337-0091

(916) 654—-0069 Fax: (916) 654-0241

COLORADO

UNIV. OF COLORADO - BOULDER
Libraries — Govt. Publications
Campus Box 184

Boulder, CO 80309-0184

(303) 492-8834 Fax: (303) 492-1881

DENVER PUBLIC LIBRARY

Govt. Publications Dept. BSG

1357 Broadway

Denver, CO 80203-2165

(303) 640-8846 Fax: (303) 640-8817

CONNECTICUT
CONNECTICUT STATE LIBRARY
231 Capitol Avenue

Hartford, CT 06106

(203) 566-4971 Fax: (203) 566-3322

FLORIDA

UNIV. OF FLORIDA LIBRARIES
Documents Dept.

240 Library West

Gainesville, FL 32611-2048

(904) 392-0366 Fax: (904) 392-7251

GEORGIA

UNIV. OF GEORGIA LIBRARIES
Govt. Documents Dept.

Jackson Street

Athens, GA 30602-1645

(706) 542—-8949 Fax: (706) 542-4144

HAWAII

UNIV. OF HAWAII

Hamilton Library

Govt. Documents Collection

2550 The Mall

Honolulu, HI 96822

(808) 948-8230 Fax: (808) 956-5968

IDAHO

UNIV. OF IDAHO LIBRARY
Documents Section

Rayburn Street

Moscow, ID 83844-2353

(208) 885-6344 Fax: (208) 885-6817

ILLINOIS

ILLINOIS STATE LIBRARY

Federal Documents Dept.

300 South Second Street

Springfield, IL 62701-1796

(217) 782-7596 Fax: (217) 782-6437

Federal Regional Depository Libraries

INDIANA

INDIANA STATE LIBRARY
Serials/Documents Section

140 North Senate Avenue
Indianapolis, IN 46204-2296

(317) 232-3679 Fax: (317) 232-3728

IOWA

UNIV. OF IOWA LIBRARIES

Govt. Publications

Washington & Madison Streets

lowa City, IA 52242-1166

(319) 335-5926 Fax: (319) 335-5900

KANSAS

UNIV. OF KANSAS

Govt. Documents & Maps Library
6001 Malott Hall

Lawrence, KS 66045-2800

(913) 864-4660 Fax: (913) 864-3855

KENTUCKY

UNIV. OF KENTUCKY

King Library South

Govt. Publications/Maps Dept.
Patterson Drive

Lexington, KY 40506-0039

(606) 257-3139 Fax: (606) 257-3139

LOUISIANA

LOUISIANA STATE UNIV.

Middleton Library

Govt. Documents Dept.

Baton Rouge, LA 70803-3312

(504) 388-2570 Fax: (504) 388-6992

LOUISIANA TECHNICAL UNIV.
Prescott Memorial Library

Govt. Documents Dept.

Ruston, LA 71272-0046

(318) 257-4962 Fax: (318) 257-2447

MAINE

UNIV. OF MAINE

Raymond H. Fogler Library

Govt. Documents Dept.

Orono, ME 04469-5729

(207) 581-1673 Fax: (207) 581-1653

MARYLAND

UNIV. OF MARYLAND — COLLEGE PARK
McKeldin Library

Govt. Documents/Maps Unit

College Park, MD 20742

(301) 405-9165 Fax: (301) 314-9416

MASSACHUSETTS
BOSTON PUBLIC LIBRARY
Govt. Documents

666 Boylston Street

Boston, MA 02117-0286
(617) 536-5400, ext. 226
Fax: (617) 536—7758

MICHIGAN

DETROIT PUBLIC LIBRARY

5201 Woodward Avenue

Detroit, MI 48202-4093

(313) 833-1025 Fax: (313) 833-0156

LIBRARY OF MICHIGAN

Govt. Documents Unit

P.O. Box 30007

717 West Allegan Street

Lansing, M| 48909

(517) 373-1300 Fax: (517) 373-3381

MINNESOTA

UNIV. OF MINNESOTA

Govt. Publications

409 Wilson Library

309 19th Avenue South

Minneapolis, MN 55455

(612) 624-5073 Fax: (612) 6269353

MISSISSIPPI

UNIV. OF MISSISSIPPI

J.D. Williams Library

106 Old Gym Bldg.

University, MS 38677

(601) 232-5857 Fax: (601) 232-7465

MISSOURI

UNIV. OF MISSOURI — COLUMBIA
1068 Ellis Library

Govt. Documents Sect.

Columbia, MO 65201-5149

(314) 882-6733 Fax: (314) 882-8044

MONTANA

UNIV. OF MONTANA

Mansfield Library

Documents Division

Missoula, MT 59812-1195

(406) 243-6700 Fax: (406) 243-2060

NEBRASKA

UNIV. OF NEBRASKA — LINCOLN
D.L. Love Memorial Library

Lincoln, NE 68588-0410

(402) 472-2562 Fax: (402) 472-5131

NEVADA

THE UNIV. OF NEVADA
LIBRARIES

Business and Govt. Information
Center

Reno, NV 89557-0044

(702) 784-6579 Fax: (702) 784-1751

NEW JERSEY

NEWARK PUBLIC LIBRARY
Science Div. — Public Access

P.O. Box 630

Five Washington Street

Newark, NJ 07101-7812

(201) 733-7782 Fax: (201) 733-5648

NEW MEXICO

UNIV. OF NEW MEXICO

General Library

Govt. Information Dept.
Albuquerque, NM 87131-1466

(505) 277-5441 Fax: (505) 277-6019

NEW MEXICO STATE LIBRARY

325 Don Gaspar Avenue

Santa Fe, NM 87503

(505) 827-3824 Fax: (505) 827-3888

NEW YORK

NEW YORK STATE LIBRARY
Cultural Education Center
Documents/Gift & Exchange Section
Empire State Plaza

Albany, NY 12230-0001

(518) 474-5355 Fax: (518) 474-5786

NORTH CAROLINA

UNIV. OF NORTH CAROLINA —
CHAPEL HILL
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19970001126 NASA Langley Research Centétampton, YA USA
Water Tunnel Flow Visualization Study Through Poststall of 12 Novel Planform Shapes
Gatlin, Gregory M., NASA Langley Research CentdSA Neuhart, Dan H., Lockheé&thgineering and Sciences Co., USA;
Mar. 1996; 130p; In English
Contract(s)/Grant(s): FOP 505-68-70-04
ReportNo(s): NASA-TM-4663; NAS 1.15:4663; L-17418; No Copyright;all: CASI; A07, Hardcopy; A02, Microfiche

To determine the flow field characteristicsif planform geometries, a flow visualization investigation was conducted
in the Langley 16- by 24-Inch Water Tunnel. Concepts studied included flat plate representations of diamond wings, twin
bodies,double wings, cutout wing configurations, and serrated forebodies. fibarfafce flow patterns were identified by
injectingcolored dyes from the model surface into the free-stream Tlbese dyes generally were injected so that the-local
izedvortical flow patterns were visualized. Photographs were obtained for angles of attack ranging from 10’ to 50’, and all
investigationsvere conducted at a test section speed of 0.25 ft per sec. Results from the investigation indicate that the forma
tion of strong vortices on highly swept forebodies can improve poststall lift characteristics; haheesymmetric bursting
of these vortices could produce substantial control problems. Aauitogit was found to significantly alter the position of
theforebody vortex on the wing by shifting the vortex inboard. Serrated forebodies were fouiedtioedy generate muki
ple vortices over the configuratiolortices from 65’ swept forebody serrations tended to roll togetieie vortices from
40’ swept serrations were mordegtive in generating additional lift caused by their more independent nature.
Author
Water Tunnel Tests; Flow Visualization; Flow Distribution; Free Flow; Planforms; Wing Profiles; Aerodynamic
Configurations
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19990036001 Tulane Univ, Dept. of Microbiology and ImmunologZovington, LA USA
Construction of a Specialized Cloning Strain of EColi for the Nitrate Reductase Genes of Haloferax Denitrificang-inal
Report,1 Nov 1993 - 31 Oct. 1998
Johnson, Emmett,ufane Univ, USA; Feb. 08, 1999; 4p; In English
Contract(s)/Grant(s): NCC2-501No Copyright; Aail: CASI; A01, Hardcopy; A01, Microfiche

This s the final report on Joint Research Interchange (NCC2)3@bnstruction of a Specialized Cloning Strain of E.. coli
for the Nitrate Reductase Genes of Haloferax denitrificans.” Originally the awardlLi/88-1.0/31/95, but there were no-cost
extensions made, because of a year Sabbatical at the Pasteur Institute in Paris and other leaves of 3 months each at the Past
Institute,during which work could not be done on this project, which extended the closing date to 10/30/98.
Derived from text
Cloning (Biology);Escherichia;GenesCosts

19990036053Alberta Univ, Dept. of Earth and Atmospheric Sciendédmonton, Alberta Canada
Microbial Experiments on Basal Ice Fom John Evans Glacier Eastern Ellesmee Island, Northwest Frritories, Canada
Skidmore M., Alberta Univ, Canada; Foght, J., Alberta Uni€anada; Sharp)., Alberta Univ, Canada; The First International
Conferencen Mars Polar Science and Exploration; 1998, pp. 34-35; In English; See also 19990036014; No Copagifight; A
CASI; A01, Hardcopy; AO1, Microfiche; Abstract Only; Abstract Only

Recentresearch on permanent-igesociated microganisms has focused on surficial ice environmen&sp¥sent evidence
that,to the authors’ knowledge, is the first example that aerobic and anaeachscia can be cultured at 4 C from sediment-rich
basalice from a lage polythermal Arctic glacier (John Evans Glacier). This builds on previous work in which we demonstrated
thatboth aerobic and anaerobic microbes exist in viable populations in subglacial meltwaters at the sapandld@éeth@opu
lations increase with sediment concentration. This high Arctic glacier (at 80 degrees N) may be a reasonable terrestrial analog
for martian polar environments, and hence the findings of this study may be important in assisting sampling program development
for microbiology in the martian polar regions.
Author
Aerobes; Anaerobes; Arctic Regions; Glaciers; Ice Environments; Mars (Planet); Mars Surface; Microbiology; Sampling;
Exobiology

199900364 79Department of Engy, Office of Enegy ResearchWashington, DC USA

Hemicellulases from the ethanologenic thermophile, Thermoanaerobacter ethanolicus and related anaerobic thermo-

philes Final Report Sep. 1992 - Jun. 1996

Wiegel, J., Department of Erggt USA; Dec. 31, 1998; 12p; In English

ReportNo.(s): DE98-007377; DOE/ER/20199-T1; No Copyrightait Departmendf Enegy Information Bridge, Microfiche
Theshort term goals of thigpplication were to characterize hemicellulases from anaerobic thermophiles on the biochemical

andmolecular level to extend the presently limited knowledge of hemicellulases in anaerobic thermophilic bacteria. This objective

includes the following tasks: (1) Traditional purification and biochemical/biophysical characterization of xylanases from the

newly isolated, slightly alkalitolerant strain NDF190, and the slightly acid-tolerant strain YS485, botfighitkylanolytic activ

ities, and of the 4-O-methyl glucuronidase and arabinosidase from BiP#®©90 and the acetyl (xylan) esterase frarathanok

cus. This also includes determining the N-terminal sequences and obtaining gene probes. (2) Elucidation of the regulation of

hemicellulolyticenzymesn anaerobic thermophiles. (3) to clone into E. coli and identify the multiplicity of the enzymes involved



in hemicellulose degradation by T. ethanolicus and other suitable organisms. (4) To purify and characterize the recombinant
enzymeswith the goal of identifying the best enzymes for cloning into the ethanologesiicaholicus to obtain an optimized
hemicellulose utilization by this bacterium.

NTIS

ThermophilesAnaepbes;Molecules;Biochemistry

19990036521Department of Engy, Office of Enegy Researchwashington, DC USA

Stoichiometric relationship between the (Mn)4-cluster and PSIl Ca(2+) necessary for O2-evolutidfinal Report

Dec. 31, 1998; 9p; In English

ReportNo.(s): DE99-000257; DOE/ER/13533-T1; No Copyrightaik Departmendf Enegy Information Bridge, Microfiche
This report focuses on the following research accomplishments: Stoichiometric relationship liben@am4-cluster and

PSII Ca(2+) necessary for O2-evolution; Photodamage of Mn-depleted PSIl membranes: Sitestaanisms of photoinactiva

tion of primary reactions; The photoassembly of the PSII (Mn)4-clisteodulated by Ca(2+) and DCIP; The natural product

sorgoleone inhibits electron transfer at the Q(sub A) /Q(sub B) site of PSII; and Photodamages of Ca(2+)-depleted PSIl mem-

branesSites and mechanisms of inactivation of donor side reactions.

NTIS

StoichiometryAtomic ClustersOxygen;Calcium IsotopesiManganeseChemical Evolution

19990036544Department of Engy, Assistant Secretary for Management and Administratidashington, DC USA

Nonlinear Analysis of Biological Sequences

Torney,D. C., Department of Engy, USA; Bruno, W, Department of Engy, USA; Detours, \ Department of Engy, USA;

Dec.31, 1998; 13p; In English

Report No.(s): DE99-000818; LA-UR-98-2091; No Copyrightak Department of Engy Information Bridge, Microfiche
Thisis the final report of a three-yedraboratory Directed Research and Development (LDRD) project at the Los Alamos

National Laboratory (LANL). The main objectives of this project involved deriving new capabilities for analyzing biological

sequenceslhe authors focused on tabulating the statistical propestidbited by Human coding DNA sequences and ontech

niguesof inferring the phylogenetic relationships among protein sequences related by descent.

NTIS

Researh and DevelopmenBeoxyribonucleic AcidProteins

19990036545Department of Engy, Assistant Secretary for Management and Administratidashington, DC USA
Structur e, Dynamics, and Function of Biomolecules
FrauenfelderH., Department of Engy, USA; Berendzen, J. RDepartment of Engy, USA; Garcia, A., Department of Emggy
USA; Gupta, G., Department of Emggr USA; Olah, G. A., Department of Eiggr USA; Dec. 31, 1998; 10p; In English
Report No.(s): DE99-000817; LA-UR-98-2093; No Copyrightak Department of Engy Information Bridge, Microfiche

This s the final report of a three-yedraboratory Directed Research and Development (LDRD) project at the Los Alamos
NationalLaboratory (LANL). The authors enhanced Los Alamos’ core competency in Bioscience and Biotechnology by building
on present strengths in experimental techniques, thbaly-performance computing, modeling, and simulagipplied to bie
molecularstructure, dynamics, and function. Specificalhe authors strengthened their capabilities in neutron/x-ray scattering,
x-ray crystallographyNMR, lasey and optical spectroscopies. Initially they focused on supporting the Los Alamos’ Neutron Sci
enceCenter (LANSCE) in the design and implementation of neutron scattering instrumentation, they developed new methods
for analysis of scattering data, and they developed new prégestisdy the structures of biomolecular complexes. The authors
havealso worked to strengthen interactidretween theory and experiment, and between the biological and physical sciences.
They sponsored regular meetings of members from all interested LANL technical divisions, and supported two lecture series:
'Biology for Physicists’ and ’Issues in Modern Biology’. They also supported the formatinteadisciplinary/interivisional
teamsto develop projects in science-based bioremediation aidexgrated structural biology resource. Finatlhey successfully
workedwith a multidisciplinary team to put forward the Laboratsi@enome and Beyond tactical goal.
NTIS
Researh and Developmeniflolecular Biology;BiotechnologyBiochemistry



1999003654 7Department of Engy, Assistant Secretary for Management and Administratiashington, DC USA

Covariation of Mutations: A Computational Appr oach for Determination of Function and Structure from Sequence

HausslerD., Department of Engy, USA; HugheyR., Department of Engy, USA; Karplus, K., Department of Emggr USA,;

Cline, M., Department of Engy, USA; Grate, L., Department of Eggr USA; Dec. 31, 1998; 13p; In English

Report No.(s): DE99-000809; LA-UR-98-2180; No Copyrightak Department of Engy Information Bridge, Microfiche
Theauthors have developed and enhanced a set of tools for fold recognition with hidden Markov models (HMMs), and used

thesetools efectively in the CASP2 protein structure prediction contest (KKB+97). HVilee limitations, and one limitation

is that they do not model the long-range pairwise interactions that define the shape of a protein. As such, the authors are working

on modeling pairwise interactions to incorporate them into the HMM-based framework. Classical fold recognition methods are

basedon the premise of distinct pairwise preferences between two given amino acids. The authersdie/¢éhese preferences

extensively and found that in the general case, this information is limited. Yet by modeling pairwise interactions in context of

phylogenetiaelationships and by modeling one specific typeaftact, the contact between interacting beta strand residues, they

haverecovered significant information for prediction and analysis of protein structure.

NTIS

Proteins;Amino AcidsStructural Analysis

19990036614Department of Engy, Assistant Secretary for Management and Administratdashington, DC USA
Sum frequency generation studies of membrane transport phenomena
Dyer, R. B., Department of Engy, USA; Shreve, A. PDepartment of Engy, USA; Dec. 31, 1998; 14p; In English
Report No.(s): DE99-000841; LA-UR-98-1831; No Copyrightak Department of Engy Information Bridge, Microfiche

This s the final report of a three-yedraboratory Directed Research and Development (LDRD) project at the Los Alamos
NationalLaboratory (LANL). The objective of this work is to study the transport of protons and ions across biological membranes,
oneof the most fundamental processes in livingamisms, critical for engy transduction in respiration and photosynthesis and
for a wide variety of cellular signal transduction events. Membrane protein structure and function, in particular proton and ion
pumpingare poorly understood. Thaithors have developed sum frequency generation (SFG) spectroscopy for the study of mem
branephenomena, a nonlinear spectroscopic technique that is uniquely sensitive to interfaces and with derstrostratdd
specificity. They have used SFG and conventional vibrational spectroscopic approaches to study proton transport processes ir
cytochromec oxidase. A key finding has been the identification of vibrational modes associated with proton labile groups, includ
ing a glutamic acid near the redox active binuclear center and structural waters. These groups are sensitive to the ligation and redox
statesof the metal centers and hence are ideal candidates for coupling redpxtermoton transport processes.
NTIS
Protons;lons; MembranesSpectoscopic AnalysisMembrane Structes; Transport Poperties;Molecular Structue

1999003667 1Department of Engy, Office of Enegy ResearchWashington, DC USA

Molecular Analyses of NuclearCytoplasmic Interactions Affecting Plant Growth and Yield Final Report

Newton, K. J., Department of Emggy USA; Dec. 31, 1998; 5p; In English

ReportNo.(s): DE99-000723; DOE/ER/20036-T2; No Copyrightaik Departmendf Enegy Information Bridge, Microfiche
Mitochondria have a central role in the production of cellular energy. The biogenesis and functioning of mitochondria

depend®n the expression of both mitochondrial and nuclear genes. One approach to investigating the role-ofitachear

drial cooperation in plant growth and development is to identify combinations of nadanitochondrial genomes that result

in altered but sublethal phenotypes. Plants that have certain maize nuclear genotypes in combination with cytoplasmic genomes

from more distantly-related teosintes can exhibit incompatible phenotypes, such as reduced plant growth and yield and cytoplas

mic male sterility as well as alterechitochondrial gene expression. The characterization of these nrogteptasmic interactions

wasthe focus of this grant. The authors were investigating feetsfof two maize nuclear genes, Rcml and Mct, on mitochondrial

functionand gene expression. Plants with the teosinte cytoplasms and homozygous for the recessive rcm allele are small (minia

ture) and-slow-growing and the kernels are reduced in size. The authors ntisisggedus to molecular markers on chromosome

7 and attempted to clone this locus by transposon tagging. The effects of the-cytolglasmic interaction on mitochondrial

functionand mitochondrial protein profiles were also studied.

NTIS

Plants (Botany)Megetation Gowth; Mitochondria; Cytoplasm
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19990035829Mount Sinai School of Mediciné&ew York, NY USA
Hormonal Replacement Therapy for Beast CancerSurvivors: A Decision Analysis Annual Report 15 Jul. 1997 - 14 Jul.
1998
SacksHenry S.; Aug. 1998; 9p; In English
Contract(s)/Grant(s): DAMD17-97-1-7199
Report No.(s): AD-A360957; No Copyrightyail: CASI; A02, Hardcopy; A01, Microfiche

Thegoals of this project are ttevelop a computerized decision analysis model concerning the risks and benefits of hormone
replacement therapy for breast cancer survivors. During the first year, we updated our literature search and review and found
numerous studies relevant to our question. We developed a pilot instrument to measure patient preferences, but found that this
did not provide usefuinformation. V& have begun construction of two alternative decision analysis models. During the next year
we plan to continue development of the model. Because of the complexities of developing valid instruments for measuring patient
preferences (utilities), we have rearranged our budgegnit us to obtain the consultative services ofAllsert WU of John
Hopkins Universityan authority on measurement of quality of life.
DTIC
HormonesComputer &chniquesCancer;Models;Mammary GlandsComputer Aided Design

19990035868Department of Engy, Washington, DC USA
Computer-based and web-based radiation safety training
Owen,C., Department of Engy, USA; Mar 01, 1998; 14p; In English; 1998 Health Physics Society Summer School Manage
mentand Administration of Radiation Safety Programs, 1998, USA
Report No.(s): DE98-058864; UCRL-JC-130376; CONF-980755; No Copyright; Avail: Department of Energy Information
Bridge, Microfiche

Thetraditional approacto delivering radiation safety training has been to provide a stand-up lecture of the topic, with the
possibleaid of video, and to repeat the same material periodidédlyw approaches to meeting training requirements are needed
to address the advent of flexible work hours and telecommuting, and to better accommodate individuals learning at their own pace.
Computer-based and web-based radiation safety training can provide this alternative. Computer-based and web-based training
is an interactive form of learning thttte student controls, resulting in enhanced and focused learning at a time most often chosen
by the student.
NTIS
Radiation Potection;World Wde Web; Computer Assisted Instruction

19990036009Istituto Superiore di Sanitkome, Italy
Biomonitoring of Human Populations Exposed to Petleum Fuels with Special Consideration of the Role of Benzene as
a Genotoxic Component Monitoraggio Biologico di Popolazioni Esposte a Carburanti, Con Particolare Riguardo Adletf
delBenzene
Carere, A., Editor, Istituto Superiore di Sanita, Italy; Crebelli, R., Editor, Istituto Superiore di Sanita, Italy; Dec. 1997; ISSN
0394-9311]n English
Contract(s)/Grant(s): CEC-EV58T92-0221
ReportNo.(s): 1ISS-97/4; Copyright;vail: Issuing Activity (Istituto Superiore di Santaialé Regina Elena, 299-00161, Rome,
Italy), Hardcopy, Microfiche

In the framework of an EC research programme on the health risks of environmental chemicals, the Istituto Superiore di San
ita co-ordinated, in 1993-1996, a projection the biological effects of benzene and petroleum fuels. Seven laboratories from six
Europearcountries collaborated in the biological monitoring of selected populations with occupational exposure to petrochemi
cals.Several markers of early biologicafeft were applied together with environmental and personal exposure monitoring tech
nigues. An epidemiological retrospective mortality study was also carried out on ltalian filling station attendants. The results
obtainedhighlighted an excess of genetic damage in some of the study populediomsred to matched unexposed controls.
Eventhough these results do not allow a reliable eiskmation, the possible prognostic significance of cytogenetic damage for



future cancer onset, together with some alerting findings from the mortality study, suggest that low dose exposures to benzene
ad petroleum fuels.may retain some toxicological significance.

Author

Biological EffectsEnvironmental MonitoringBenzeneCrude Oil; Fuels;Damage

19990036078Strang Cancer Prevention Centéew York, NY USA
Statistical Methods for Analyzing Time-Dependent Events ilBreast Cancer Chemopevention Studies Annual Report,
30 Sep. 1997 - 29 Sep. 1998
Wong, Geoge Y,; Oct. 1998; 15p; In English
Contract(s)/Grant(s): DAMD17-94-J-4332
Report No.(s): AD-A360834; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

Theoverall aim of our research proposal is the statistical nonparametric inference of the redistribution-to-the-center estimator
(RTCH) and the generalized maximum likelihood estimator (GMLE) for the survival function of a time-to- event variable that
is subject to interval censoring. Th& ®H, which is proposed by us, has a closed-form expression and is equal to the GMLE under
ahomogeneous condition. The GMLH is the standard optimal estimator in survival analysis. KHadweweot be expressed in
aclosed-form expression, and asymptaistribution theory for it has been limited. From the asymptotic study of t&ERwe
havegained important insight into proofs of asymptotic properties of the GMTE. In the past four years we have estabfighed
tency,asymptotic normality and asymptotidiefency of the GMLE under a variety of conditions. In additime, have derived
anasymptotic nonparametric two-sample distance test procedure for comparing two populationswiitailye begun investi
gatingthe asymptotic inference of Cox regression model for interval-censored data by establishing consistency and asymptotic
normality of the %GMLE of the regressigrarameters under some finite assumptions. These preliminary results are being applied
to a breast cancer prognostic relapse follow-up study
DTIC
ChemotherapySurvival; Statistical AnalysisRegession AnalysisCancer;Mammary GlandsMaximum Likelihood Estimates

19990036079Naval Medical Research InsBethesda, MD USA

Statistically Based Decompession Rbles 11: Manned \alidation of the LE Probabilistic Model for Air and Nitr ogen-Oxy-

genDiving, May 1991 - May 1993

Thalmann, E. D.; KelleheP, C.; Survanshi, S. S.; Parké&r. C.; WeathershyP K.; Feb. 1999; 83p; In English

Contract(s)/Grant(s): Proj. M0O099

Report No.(s): AD-A360867; NMRC-99-01; NEDU-TR-1-99; No Copyrightais CASI; A05, Hardcopy; A01, Microfiche
Thisfirst-eve validation trial of a probabilistc decompressio dgorithm was cnductel from 1991-92 A red time computer

algorithmupdatel subjects optimd decompressio chedué within a umerica specification of the acceptale risk of decompres-

siondcknes (DCS) Long dves (majority over 6 hourg were chose for testirg becaus o operationaneed ad under-representa-

tionin the alibration data £t long repetitive dr dives and multi-leve dives - with ar throughoutor with 0.7 ATA O2 during shallow

transitsor during the find decompressiarNon-acclimatizd dvers wearirg wet suits were immersegchilled, and performed moder-

ate exercise on the bottom but rested during decompression. A total of 730 dives resulted in 36 DCS cases, and another 20 cas

with margind symptoms A subseé (158 dves) were performel with the Comba Svimmer Multi-level Dive proceduredemonstrat-

ing greater safety when shallow trassiere taken at 15 than at 30 feet of seawater. Overall the model was a pragictgs:

onnore d the profiles were doservel DCS incidene autsice gatisticd uncertainty and gotimad modd parametes were rot greatly

changedby the adition o the trial data. The red time dgorithm is reliable enouch for generaNawy use.

DTIC

Statistical AnalysisTables (Data);Algorithms;Decompession Sicknes®ressue Reduction

19990036126Army Research Inst. of Environmental Mediciatick, MA USA
Women at Altitude: Voluntary Muscle Exercise Performance with and Vithout a-Adr energic Receptor Blockage
Fulco, C. S.; Muza, S. R.; Rock,; Matthews, A.; Kambis, K. WFeb. 1999; 28p; In English
Report No.(s): AD-A360458; No CopyrightyAil: CASI; A03, Hardcopy; A01, Microfiche

It is not clear if women, like men, have impaired muscle endurance performance duringliiitthé exposure or if increased
sympatheti@ctivation is essential imediate the many physiological responses and adjustments that characterize longer altitude
exposuresto study these issues, 14 healthy women (22+2 yr) were randomly assigeeeite either 2 mg prazosin (n=7) or
placebo(n=7) t.i.d. (double-blind design) for 12d at sea level (SL) and during the first 12d of HA residence (4300 m). Moreover
no statistically significant df€rences were detected between groups for any measany ¢est dayThese findings indicate that:
1. small muscle endurance exercise performafisgomen, unlike that of men, is not impaired during initial altitude exposure,



and?2. pharmacological blocking of 1-adregierreceptors during altitude acclimatization does not result in a meaningful change
in either muscle exercise performance or in cardiopulmonary function during isolated muscle exercise.

DTIC

Altitude Acclimatization;Exposue; FemalesHeart Function;Muscular FunctionPhysical Exesise; Physiological Responses;
Fatigue(Biology)

19990036682Air Force Inst. of €h, School of Engineeringhright-Patterson AFB, OH USA
An Investigation Into the Noninvasive Assessment of Bone Density Using Multiplexed Compton Scagtgifomography
Sands, Marc J.; Ma@8, 1999; 94p; In English
Report No.(s): AD-A361485; AFIT/GAP/ENP/99M-10; No Copyrightali: CASI; A05, Hardcopy; A01, Microfiche

Thepurpose of this research is to investigate the application of a Compton scatter imaging techméaseite bone density
A demonstration Multiplexed Compton Scatter Tomograph (MCST) was assembled to demonstrate the feasibility of detecting
osteoporosis by modifying a system originally designed to detect hidden coiliroalaminum aircraft wings. Measurements
wereperformed on an aluminum phantom representing a wrist bone containing varying densities in the center and varying thick
nessof the cortical shell. The densities in the center are comparable to normal trabecular bone, sixty-percent of normal trabecular
bone and a void. THRECST images of the phantom were then compared to simulated images from a.detedtoages and
simulationswere also compared to images from a clinical computed tomography (CT) s&asest on the results, the MCST
candiscernthe features represented by the trabecular bone. The system was aldedotidife normal, osteoporotic and void
densities.
DTIC
Density;Bones;imaging EchniquesMultiplexing; Compton Effect

19990036746Army Aeromedical Research Laort RuckerAL USA
Heat Stress Evaluation of Special Operations\Aation Regiment and Air Warrior Concept 1 and 3 Aviator Ensemblesin
a UH-60 Simulator Final Report
Reardon, Matthew J.; Katz, Lawrence; FraBath; Mar 1999; 76p; In English
Contract(s)/Grant(s): Proj-30162787A879
Report No.(s): AD-A361526; USAARL-99-07; No Copyrightyall: CASI; A05, Hardcopy; A01, Microfiche

This aviator heat stress study used a mixed between/within test subject design with one environmental condition (hot) and
three rotary-wing MOPP4 ensembl&pecial Operations Aviation Regiment SOAR), Air Warrior Concept 1, and Air Warrior
Concept3) encumbered with ballistic protection and ewater survival components. The SOAR ensemble was tested with (SC)
andwithout (SX) microclimate cooling (MCC) consisting of a wateoled undershirt with portable refrigerator/pump. Asrw
rior Concept 1 and Concept 3 aviator MOPP4 ensembles were tested with (A@jremd (AX) MCC, respectivelyPhysiologi
cal and subjective data were obtained to compare thermoregulatory responses and quantitate the benefits of microclimate cooling.
Testsessions consisted of a 20-minute treadmill walkhieated (100 deg F and 20 percent relative humidity RH) environmental
chamber to stimulate outdoor preflight activities, followed by three 2-hour sorties in a research UH-60 simulator with cockpit
conditionsset at 1000 F and 50 percent RH (90 deg F wet-bulb globe temperature WBGT).
DTIC
Atmospheric @mperatue; Microclimatology;Liquid Cooling;Heat Dlerance;Cockpits;Aircraft Pilots

19990036773NASA Langley Research Centétampton, YA USA
Aerospace Medicine and Biology: A Continuing Bibliography with Indexes, Supplement 490
May 03, 1999; 34p; In English
Report No.(s): NASA/SP-1998-7011/SUPPL490; NAS 1.21:7011/SUPPL490; No Copyright; Avail: CASI; A03, Hardcopy;
A01, Microfiche

This supplemental issue of Aerospace Medicine and Biology, A Continuing Bibliography with Indexes
(NASA/SP-1999-7011lists reports, articles, and other documents recently announced in the NASA STI Databasabjedts
coverage, Aerospace Medicine and Biology concentrates on the biological, physiological, psychological, and environmental
effectsto which humans are subjected duramgl following simulated or actual flight in the Eastatmosphere or in interplanetary
spaceReferences describing similafexfts on biological @anisms of lower order are also included. Such relatgds as sani
tary problems, pharmacology, toxicology, safety and survival, life support systems, exobiology, and personnel factors receive



appropriateattention. Applied research receives the most emphasis, but references to fundamental studies and theeoretical prin
ciplesrelated to experimental development also qualify for inclusion. Each entry in the publication consists of a standard biblio
graphiccitation accompanied, in most cases, by an abstnactinidexes-subject and author are included after the abstract section.
CASI

AerospaceMedicine;Bibliographies;Exobiology;Indexes (Documentationiiological Effects
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BEHAVIORAL SCIENCES

Includes psychological factors; individual and group behavior; crew training and evaluation, and psychiatric research.

19990032480Advisory Group for Aerospace Research and Development, Human Performance Modelling Working Group,
Neuilly-Sur-Seine,France
[Overview of the Guide to Human Performance Modeling]
A Designeis Guide to Human Performance Modelling; December 1998, pp. 1-33; In English; See also 19990032479; Copyright
Waived;Avail: CASI; A03, Hardcopy; A02, Microfiche

This report is comprised of Chapters 1 through 7 of the Designer’s Guide to Human Performance Modeling, presented by
Working Group-22 as a joint &frt between the Flight&hicle Panel and the Aerospace medical Panel of AGARD. Chapter 1 of
the Designets Guide presents a brief description and the current status of Human Performance Modeling followed by an outline
of the organization of the report as a whole. The remaining chapters, 2 through 7 discuss the toldeand)) Applications
of HPM's (Human Performance Models); 2xbnomy of Models; 3) Model Limitations; 4) Implementation Issues; 5) Descrip
tion of the Expert System; and 7) Recommendations for future work.
CASI
Human PerformanceComplex SystemSystems Engineerinyjodels

19990032481Defence Evaluation Research Agentgntre for Human Sciengdsarnborough, UK
Worked Example of the use of IPME in the Evaluation of System Effectiveness
Belyhavin,Andy, Defence Evaluation Research Agendi(; A Designets Guideto Human Performance Modelling; December
1998,pp. Al-1 - A1-16; In English; See also 19990032479; Copyright®d; Aail: CASI; A03, Hardcopy; A02, Microfiche

The Integrated Performance Modelling Environment (IPME) programme was established in 1995 in the UK Ministry of
DefenceCorporate Research Programme (CRP) under TG5 with the objective of developing a methodology for quantifying the
humanperformance to systemfe€tiveness. The approach adopted to meeting this requirement, was to develop a software frame
work based on earlier US work, which would permit the description of the human interaction with the system and the environment
basedon a task analysis approach. The software framework providesetines to simulate the interaction between man and sys
tembased on a task network logic flow
Derived from text
Systenkffectivenessdiuman Performanceylodels;Man Machine System8ystems Engineeringfuman Factors Engineering;
ComputerSystems Design

19990032482Roke Manor Research Lidrkomsey UK
Worked Example of the use of PUMA in a Function Allocation @sk
Day, P., Roke Manor Research Ltd., UK; A Designer’s Guide to Human Performance Modelling; December 1998, pp. A2-1 -
A2-5; In English; See also 19990032479; Copyriglaiwkd; Avail: CASI; A01, Hardcopy; A02, Microfiche

The PUMA method andoolset was used in an allocation of function stullyolving the reengineering of a major civil Air
Traffic Control system. As is the case in advanced, process-control like systems, one of the major issues facing designers is the
extentto which functions formerly undertakéy humans in the system may usefully be automated. In the ca$€ afyAtems,
safetyremains the paramount consideration, but there is also a growing requirement to increase system throughput as the levels
of civil air traffic continue to growFor this reason, civil aviation authorities around the world are increasing their level of invest
mentin ATC systems, and in many cases replacing obssystems with new technolog§TC remains however a human-een
tered control activitya situation that is unlikely to change in the foreseeable future, and hence onmajattissues that faces
designerss the extent to which system functions magfully be delegated to computer control while still keeping the human



firmly in the loop. The study described was undertaken irctnigext, and is an illustration of the use of the PUMA method and
toolsetfor the purposes of task analysis and workload estimation, thus enabling decisions on functional allocation to be taken.
Derived from text

Systems Engineeringiir Traffic Contol; Contol Systems Desigifasks;Workloads (Psychophysiology)

19990032486British Aerospace Public Ltd. G&owerby Research Centfélton, UK
Worked Example of the Oracle Brget Acquisition Model
EmmersonP, British Aerospac®ublic Ltd. Co., UK; A Designés Guide to Human Performance Modelling; December 1998,
pp.A6-1 - A6-14; In English; See also 19990032479; Copyrigaiv@d; Avail: CASI; A03, Hardcopy; A02, Microfiche

The following description makes up the problem space forargeTAcquisition Model. A designer is asked to provide a
human operator with optimised values for the gain on an electro-optical sensor system in a land fighting vehicle. The gain (or
‘temperaturavindow’) is known to dect taget acquisition, and the designer decides to issues guidelines for the optimum gain
for specific situations, based on predictions from a human visgelt acquisition model. The chosen model, ORACLE, predicts
targetacquisition performancender a wide range of conditions, and can include performance with a variety of sensors. For this
example, the thermal imaging model is used, in which a single parameter (gain) is iterated over a realistic range for the T, for
asingle scenario (a given gt and environmental conditions). A complete solution to the designers requiremenirnwolviel
iterations over other variables (for exampldati#ént atmospheric visibilities), but allichiterations would follow the procedure
outlined).It is to be noted that this example has been chosen to show the potentially wide range of input parameters that can be
used. The remainder of the repirimade up of the process description, input/outputs from the casesilidion description
and facility/resource requirements.
Derived from text
Target Acquisition; ModelsElectro-Optics;Performance Rediction
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MAN/SYSTEM TECHNOLOGY AND LIFE SUPPORT

Includes human engineering,; biotechnology; and space suits and protective clothing. For related information see also 16 Space
Transportation.

19990032479 Advisory Group for Aerospace Research and Development, Human Performance Modelling Working Group,
Neuilly-Sur-Seine,France
A Designefs Guide to Human Performance Modelling La Modelisation de$erformances Humaines: Manuel du Concep
teur
A Designer’s Guide to Human Performance Modelling; December 1998; 170p; In English; See also 19990032480 through
19990032490
ReportNo.(s): AGARD-AR-356; ISBN 92-836-1077-6; Copyrightided; Avail: CASI; A08, Hardcopy; A02, Microfiche

Working Group 22 was convened in 1995, jointly sponsoretth&Werospace Medical Panel and the Fligthivle Panel
to investigate the use of Human Performance Models within the specification, procurement, design, qualification and certification
of military systems. In particular the group focused on the selection, application and use of HPMs by the system designer. An
expertsystem approach was selected to ensure that the designer considered all the relevant factors when selecting a new mode
or tool. This was implemented using a commercially available expert system shell. The user is asked to select options that most
closelydescribe his resources and requirements and the Human Operator Modelling Expert Review (HOMER) then rank-orders
theHPMs in its database and suggests the most appropriate model. The group carried out some walkthroughs of existing models
toolsto demonstrate typical uses in the analysis of specific issues. These are included as case studies. These were included to giv
potentialusers some insight into the ease or complexity of use in order to evaluate the required aspect of human performance. In
additionthe group also considered the model developer community by examining the limitations of existing models, commercial
implicationsand usability issues in order to guide any future development.
Author
Human Performance; Expert Systems; Models; Human Factors Engineering; Man Machine Systems; Systems Engineering;
OperationsResearh

19990032483Defence Evaluation Research Agengiycraft Test and EvaluatigrBoscombe Down, UK
Application of an Anthr opometric Tool to Cockpit Layout
Burrett, Gretchen, Defence Evaluation Research Agedsy A Designets Guide to HumaRerformance Modelling; December



1998,pp. A3-1 - A3-4; In English; See also 19990032479; Copyrighiv®d; Avail: CASI; A01, Hardcopy; A02, Microfiche
Anthropometricools are used to assess human interaction with workplace layout in terms of fit, reach and vision. As humans

do not come in a standard size, these tools addresarige of potential users, from very small to vergédaiThis paper provides

anexample of how Anthropometric tools can be used to help optimise cockpit layout. Jack(R) is used as an example tool.

Author

Anthropometry;Cockpits;Optimization;Computer Aided Design

19990032484GEC-Marconi Research Centféreat Baddow UK
Human Reliability Assessment dols: PHRASE 2
Buck, Brian, GEC-Marconi Research Centre, UK; Burrett, Gretc@&C-Marconi Research Centre, UK; A Desigadsuide
to Human Performance Modelling; December 1998, pp. A4-1 - A4-5; In English; See also 19990032479; Copyright Waived;
Avail: CASI; A01, Hardcopy; A02, Microfiche

HumanReliability Assessment (HRA) tools seek to quantify the likelihood of human error given that error mechanisms have
been identified. They form an integral part of gé&rprocess of Human Reliability Assessment. HRA has traditionally been used
primarily in the process control industries, but samethods are appropriate to military applications. Its use requires skilled prac
titioners.HRA is not a substitute for detailed human factors assessment when the objective is to maximise human performance.
However,it will assist in directing design and evaluatiofodfwhere the human contribution is most critical. This paper outlines
how HRA tools can be applied to cockpit design and describes the HRA process. PHRASE 2 is used as an example tool.
Author
Human Factors Engineeringpilot Error; Pilot PerformanceReliability; Assessments

19990032485Honeywell Bchnology CenteMinneapolis, MN USA

Case Study Involving RAIT

Riley, Victor, Honeywell Bchnology CentetJSA; A Designels Guide to Human Performance Modelling; December 1998, pp.

A5-1 - A5-14; In English; See also 19990032479; Copyrigatiwd; Avail: CASI; A03, Hardcopy; A02, Microfiche
Thisdocument describes in detail the capabilities of HoneysvElihction Allocation Issues andaBleofs (FAIT) methodot

ogy, its assumptions and philosopimyethods of use, and types and utility of outphis case studies illustrates the process and

applicability of FAIT in evaluating the potential human factors issues inherent in a proposed piece of aircraft automation: a new

implementatiorof data link technology

Author

HumanFactors EngineeringSystems Engineerin@omplex SystemBata Links;Man Machine Systemair Traffic Contmol;

DecisionSupport Systems

19990032487Honeywell Bchnology CenteMinneapolis, MN USA
Case Studies Involving W/Index
Miller, Christopher A., Honeywelldchnology CentetJSA; A Designeis Guide to Human Performance Modelling; December
1998,pp. A7-1 - A7-9; In English; See also 19990032479
Contract(s)/Grant(sPAAJ02-92-R-0037DAAA15-89-C-0021; Copyright \Alved; Avail: CASI; A02, Hardcopy; A02, Micro
fiche

This document describes in detail the capabilities of Honeywell's Workload Index (W/Index) too], its assumptions and
philosophymethods of use, and types and utility of outpuio case studies are provided to illustrate the process and applicability
of workload prediction using W/Index: (1) an example evaluating crew station layout and functionality in an advanced attack/
scout helicopter domain, and (2) an example evaluating alternate methods of crew reduction through added automation in an
existingtank.
Author
Workloads (Psychophysiologyfiomputerized SimulatioiGrew Wrkstations;Man Envionment Interactions

19990032488Micro Analysis and DesigrBoulder CO USA
Worked Example of the Use of WINCREW in the Evaluation of Overall System Performance
LaugheryR., Jt, Micro Analysis and Design, USA; A DesigiefGuide to Human Performance Modelling; December 1998, pp.
A8-1 - AB-21; In English; See also 19990032479; Copyrigatiw; Avail: CASI; A03, Hardcopy; A02, Microfiche

WinCrew is a tool for constructing system performance models for existing or conceptual systems when a central issue is
whetherthe humans and machine will be able to handle the workloaxCréiv can be used to predict operator workload for a
crewgiven a design concept.ilCrew also has the ability to model and predict tiieces of that workload on crew and system



performanceWhat separates MCrew from other workload models is this direct link between task-induced workload and the
effecton system performance.itWWinCrew you can predict how the human will dynamically alter his behaviour when he
sheencounters high workload situationsin@rew can simulate the following as a function of higbrkload: dynamic allocation

of tasks between humans, machines; dropping tasks based on task priority; and task time and accuracy degradation.
Derived from text

HumanPerformancePerformance Rxdiction;Workloads (Psychophysiologyylan Machine SystemBynamic ModelsSys-
temsEngineering;System Effectiveness

19990032489NASA Ames Research Centdfoffett Field, CA USA
Man-Machine Integrated Design and Analysis System (MIDAS): Functional Overview
Corker, Kevin, NASA Ames Research Center, USA; Neukom, Christian, NASA Ames Research Center, USA; A Designer’s
Guide to Human Performance Modelling; December 1998, pp. A9-1 - A9-15; In English; See also 19990032479; Copyright
Waived;Avail: CASI; A03, Hardcopy; A02, Microfiche

Included in the series of screen print-outs illustrates the structure and function of the Man-Machine Integrated Design and
AnalysisSystem (MIDAS). Vews into the use of the system and editors are featured. The use-case in this set of graphs includes
thedevelopment of a simulation scenario.
Derived from text
Man Machine Systems; Computerized Simulation; Systems Engineering; Systems Simulation; Systems Integration; System:
Analysis

19990032490Advisory Group for Aerospace Research and Development, Human Performance Modelling Working Group,
Neuilly-Sur-Seine,France
Appendix B: Weightings and Ratings Matrices
A Designets Guide to Human Performance Modelling; December 1998 DpB-12; In English; See also 19990032479; Gopy
right Waived; Avail: CASI; A03, Hardcopy; A02, Microfiche

This appendix contains the matrices used to define the weightings and ratings of the models implemented in the HOMER
ExpertSystem. It also contains examples of two completed tables. B1 contains nwdalsed in HOMER #&fsion |, B2 con
tainsHOMER assessment of model capabilities - MIDAS, and B3 contains HOMER assessment of model capabilities - ORACLE.
Derivedfrom text
Expert Systemgissessment&valuation

19990035996Naval Research LabNashington, DC USA
Optical Emission Studies of the NRL Plasmadrch for the Shipboard Waste Treatment Program
Giuliani, J. L.; Counts, D. A.; Rogerson, J.; Clark, R; Keépple, B Feb. 26, 1999; 30p; In English
Report No.(s): AD-A360841; NRL/MR/6720-99-8328; No Copyrightak CASI; A03, Hardcopy; A01, Microfiche

Optical emission spectroscopy is employed to characterize the plasma in the NRL torch operating at approx. 100 kw DC
power. Both non-transferred and transferred arc configurations are considered. The working gas of the torch is nitrogen with a
5% admixture of hydrogen. Atomic emission lines are measured and analyzed using a local thermodynamic equllByium (L
anda collisional radiative equilibrium (CRE) model. The core of the arc is found to be cloBE twith a central plasma tempera
ture of 6,200 deg K in the non-transferred mode, and approx. 15,000 deg K in the transferred mode,, Heengetdphery of
thearc is far from thermal and excitation equilibrium. Radiative photo-pumping by the hot core, included in the CRE model, is
foundto play a significant role in controlling excited level populations. Stark broadened H sub Beta measurements of the non-
transferred arc indicate an anomalously high electron deRsityhe transferred arc the plasma radiation accounts for approx.
50% of the enagy input to the plasma. Finallthe electrical properties of long transferred arcgared to change during slag
processinglue to entrainment of volatized slag material with low ionization potemtiéd.suggests an on-line diagnostic for the
processstate of the treated waste.
DTIC
Emission SpectraPlasma drches;Waste TeatmentOptical Emission Speascopy;Plasmas (Physics)

19990036747Army Aeromedical Research Laort RuckerAL USA

Female Hairstyle and Flight Helmet Accommodation: The AMELIA Project. Phasel: Survey Study. Part 2: Survey
ResponsesFinal Report

McEntire, B. J.; MurphyBarbara A.; Mozo, Ben.TMar. 1999; 82p; In English

Contract(s)/Grant(s): Proj-30162787A878

10



Report No.(s): AD-A361528; USAARL-99-10; No Copyrightyall: CASI; A05, Hardcopy; A01, Microfiche

Most personal protective equipment in current military aviation was designed with male aircrew in mind. to ensure that female
aviator performance is not hampered by improperly fitted or sized equipment, the U.S. Navy (USN) establisher@whilodi-
fied Equipment Leading to Increased Accommodation (AMELIA) program. In this Phase lashalel questionnaire was dis
tributed to avariety of USN and U.S. Marine Corps (USMC) aviation installations around the world to assefecttad &fmale
hairstyleson flight helmet performance and safédnehundred and one completed questionnaires were returned to the U.S. Army
AeromedicalResearch Laboratory (USARRL) resulting in a response rate of 21-40%.
DTIC
Aircraft Pilots; Females;Flight CharacteristicsFlight Crews;Helmets

19990036748Army Aeromedical Research Lalort RuckerAL USA
Female Hairstyle and Flight Helmet Accommodation: The AMELIA Project. Phase I: Survey Study. Part 1: Research
Report Final Report
McEntire, B. J.; MurphyBarbara A.; Mozo, Ben.TCrowley John S.; Mar1999; 54p; In English
Contract(s)/Grant(s): Proj-30162787A878
Report No.(s): AD-A361529; USAARL-99-09; No Copyrightyall: CASI; A04, Hardcopy; A01, Microfiche

Most personal protective equipment in current military aviation was designed with male aircrew in mind. to ensure that female
aviator performance is not hampered by improperly fitted or sized equipment, the U.S. Navy (USN) establishedwhilodi-
fied Equipment Leading to Increased Accommodation (AMELIA) program. In this Phase | &toolyel questionnaire was dis
tributedto avariety of USN and U.S. Marine Corps (USMC) aviation installations around the world to assefectrad &fmale
hairstyleson flight helmet performance and safédnehundred and one completed questionnaires were returned to the U.S. Army
AeromedicalResearch Laboratory (USAARL) resulting in a response rate of 21-40%.
DTIC
FemalesHelmets;Flight Crews;Flight Characteristics
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